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(57) Abstract: A helerocycle derivative represented by the formula (I) (wherein Y is caibon or nitrogen; is a heterocyclic group; 
R^ is hydrogen, C,^ alkyl, C,^ alkoxy, or halogeno; n is an integer of 1 to 4; and R' is morpholino, pyrrolidino, 4-Ci^-alkoxycar- 
bonylpiperazin-l-yl-propyl, etc.) or a pharmaceutically acceptable salt of the derivative. Also provided is a medicine which inhibits 
a 20-HETE-producing enzyme, which participates in microvascular constrictive/dilative activity, cell proliferati<Hi activi^. and other 
activi^ in principal organs such as the kidneys and cerebral blood vessels. 



wo 03/022821 Al IliilllMIMIfliliiiiiilliii 



(57) St^: 




mmzm-^vx\.^^ 2 o -h e TE<Dm±mm^m^T^mM^m^-r^a 



wo 03/022821 



1 



PCT/JP02/09054 



m m 9 

>m (20-HETE) (DM^mm^mm-r^^y^ummmmzm'r^. 
\zm-r^wmiz^^TT^=¥\^>mi)^^m±^n^ 2o-hete ^^^i^\Hx^mfs: 

Ws^^l^T\f^^z:t^m^t^ii-^n-D-o$)^o ^n^Tiz 20-hete \tWM> Msk 

'^m^. mM'^mm. mmmmmmomm\zm<m-^vx\f'^^:iiiifi^m^tix 

ViS (J. Vascular Research, ^32#, 79 K, 1995 Am. J. Physiol.. ^277 
m. R607H. 1999 ^: Physiol. Rev.. M 82 ^, 131 M. 2002 ^^). 

>m.mmmzm^^ 2o-hbte m±mmmwi^m imm^w<ikm wooi32i64. 

WO01O96309, W00168610-^§gaH^, B:*:^:^|g#f|=^^ JPOl 354658. JP01354646# 

^Bm(o{t'^mzmMv-ft^y^ummmi^tiyx\:Si. m^it. ^>if>mJi<D 

X h u yi/:t^z^ \^^^mmm.m^ii mmi^ff-^jkm wo97i5555.-^§giBB#). mm 
mmmjEmmmm: mmwff^j^m W09418172 ^mmm). mmmstL&^vKitmm 



wo 03/022821 PCT/JF02/09054 

2 

ilill&lg^flJ (3-D-;/mff^^EP0306440-^§liB». ^H#W US5202346 -^^^ 

^z^.y iH-[i, 2, 4] h^TV-jvo^^^Rj^izmT^mn^^ 

(Tetrahedron. B 56 3 ^, 2000 1 - (4 -T'/^J 
- 1H-[1. 2, 4'\hVTV~-)i^<Dm^'i)l^7.m^Xitm^Mi:VX(Dm^1)^^ 
S (3 — P ry/mflF^^ EP035636 ^HJiai»X«0*#ff^§i^# 11171877 #BJ 

aB»)o 5 -(5 --f y.:r^-tJ-yu;i^)if U5^;i'mtc:tt, ^iJ^3fiif^^;o^a&stffi'g^$ 

nxViS (J. Med. Chem.. ^ 21 1100 H. 1978 l-(4-p^h=^^ 
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Kli&iag«^ta~ 1 5 O-C. «^^b<tt7 0-12 O'CTSJE&^-SJlttC.koT 



N,N-i?;<5^;Wz!^;VAT5 H^) *,^Mi«([Cu(OH)TMEDA] jCl^, (CuOTf) jbenzene 

IX <&SB'rSJlt5&^"??€5 (Organic Lett., m 2 1237 ^, 2000 ^)« KJ^U 
Stt^SdWSK- KJiSI^F^ai 2-2 4l^r^T?2bS. 

^ViT. 'fb'&'feIX*4 8%:^'fb*:*f 1 0 CC— 1 SCCeSJiSU. 4-(-r 





wo 03/022821 PCT/JP02/09054 

2 9 

M^-^^M^(D7)V:i—)V^m^^xytMS.!t^ (Org. Reactions.^ 42 335 

ISE (T^b^t Hp:77>. e?:^4^iJ->. hjwx^, it^bjjc^^l/^, i7^^3J^;^A. 

f, MSi^m* (hUx5";kT5>. N,N-5?-r yVnK:;wx9";i/T 
lfUi?>. Mm:^U'^7A. ^m^JPe^C'A. TK^-fbrM-U 
^A. :M-U h^^^H. tert-!/ h^S^:^ U ^^A^) #«ET. 0'C~^ia. 

Mjtfe3 (3 — (5.^'/-)V- 1 — r;V-b!U-:^>i§S#:g)Mjt) 

MeO'^N^ CH(OMe)3 MeCr^N^ MeC^N^^ 

po) pao PO'O 



(XIV) (XV) 



PCVI) 



pcvio P«vi'0 P®9 



wo 03/022821 PCT/JP02/09054 

3 0 

^n^RPt^^mi^ XII &±Ei:l^«lJ&::;£ri*T?R;S-r«5JlttcJ:t), -fb'&'fe XIII 

'AiZ. m-^miiy ^ Shiio (Synth. Commun., ^ 20 2971 ^. 1990 

^'fb'g-^^ XV ^^-g-^-r^ c: t*<-c^So 

m(D:&m'Vh<t^!^Vft:^^-r^iiizit)^i;^^o ■r:fet>S. 'fb-g-'lljxvii 

UllmanMSJSS (Tetrahedron Lett. 40 #. 2657 3S, 1999 ^) *fflViT, 
5^1/>^©jii^;&:^S«4', MjSSOCCuCDOTf), benzene, 1 , 1 0 ~y 3L^>7.a 

?¥l£T, 1 1 0-1 2 5'CT2 4-4 8^FBlS^&-r§^:tfc<kD, -fb^^ XYIII 

^jc> ^-a-^xvill <&M?im:?-hU«:7A, :^'ffc;^(ll) 
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3 1 



Sb<tt5o~ioo r-r 1 ~ 3 NfKSfS^-a-T. ^mm^t-^^ xvi ^-g-^-r 

$ e> XIX 1/ >#©3iS;fe^i«4',Mi^S© (Cu (I) OTf), benzene, 

m-irv":7A^©:^S#«ET. 110-12 5*0^2 4~4 8 I^FBlSJf&f -5 C tfc 



4- (h'J7y~;P-l — OU) ya^>f'-Jl^U.iiM!!^-t^m^(DT)V:i—)l^ 
^ytMRff^ (Org. Reactions, M 42 #.^ 335:^) <£f«J^ l^M-TS il 

•t^m^(D7)VU-)Vm (R^^OH) Or-^ta, iff^b<«^iaic:T2~ 




Mitsunobu reaction 



wo 03/022821 



PCT/JP02/09054 



3 2 



•i7A, ^m:^)i">'yA. Ti^miti-hV^A. ±hU'^A;»^ h^^'> 

2 4i^ffl^i£:b. *^9i'fb'&«& XXI &mj§-rsjit*«i?^s- 



O OH 



MeO' 





MeO' 
pO<V;Z=OorNH) 



poav) 



cxxv) 



HBretc. 



HO' 




pocvD 



Mitsunobu 

reaction 

R*'OH 

R*'-X2/I)ase 




-fk-a-^ XXII ?£€mx5^;^t7K^^b:^^U«^A> :hhUC7Ap< h^^S^H, tert 

LxT XXIII ^n^o Sfc. 'fb'&tJXXII t:N.N-i^:^^}V^)VATS. H v'p^^;^ 
^^^_;i,rf,, ^ill36^5 1 5 or, * K ttji«Eia«-e 1 2~4 8I^MK^Sb 
XXIV 

5^1: td-fb-a-tJ XXIII xttxxiYSr:i['fbtHn:^^>'T>^— C^Ax ^-fbtH^^^*:/ 

b < 1-3 l^r^Sf&bX'fb^^ XXY 'fb'&tJ XXY $r 4 8 

u.u:A^>. ^^h^k Hn:7^>x jL^/—)Vm) 4', ^ia~ 

1 0 0*0, »*U<tt^ia~8 0'C'C3~1 2Np^S/iSbT, li+F^#:XXYI 
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3 3 



XXVI t hU7x-;^3J^X7W' >^>^>'a:— Jl/-2-fc!US^;W3l^;^7W' 

-^mm.. »^v<\iMmzx2^i zmmK^v^ it^^ xxvii z^o 

X«NHT?^S.) *-&*j&-rsJ:t*t*^#<5. feSVitt, fl:-&4«jxxvi ta>«r©A 

^fgia-fb-a-igj XXVII s^jfi-rs 21 t*«-e^s. 



(R^)n 




OH 

^E{orE7 



X 





(XXXIO 



or 



poocq 



NHOH 



E"-NHNH2 




{R^)n 

poociii) 



E (or B or E") 



wo 03/022821 PCT/JP02/090S4 

3 4 

SCDfli'&i^ XXVII ^S«Jcr)5^feTM3tf-5Clt5&5-c#§, f^it)-^, -fb-&%XXYIII 

ii^^ytmKj^^nm xxx ^n^.iL\%.^^t^ xxix tzK^-fk* u ^j^. 

V^\L\^uy^>. >?x^;1/x-5^;k n, n->';<9^;^j1n;1'AT5 H, -j^uu 

lOOlC, «^^U<ttl 0 0'C»CT2~1 2I^F^Sli&U. -fb^*^ XXX <£^^-rS 
t7K^'fb:HhU'>A> :^hU'i7Ap^ h^v'K. tert-:/ h=^->;^7 U 'i^A^O:^^ 

jg^^u<tti 0*0-2 5'CT2i^F3S^&bT'ffe;^«jixni 
'ft;'g-#jxxx*N,N-e?^5^;i/3j>;PA75 H5^p^5^;i/T-fe^— 1 5 

^5^;i/y5y) ;<^s^>4»^ ^ia~ioot:» ^?*b< «9 o'CT2~3P#r^sj5s: 

'ftS'&^^XXXII ^&#.s„ 
^b^it&xxxi Xttxxxii ^M^\i\^u^z^)V7>'^=^'^h.. ig-fkt 
A, t:H^>'>l7KjBl%XttN-Ci_4T;i/^;i/tF^>»> (E" NHNH2 ; 

;k tK^) 'f', ^m—ioo'c. »*L<«^ia'ri~3^^si&bT3*:^§9'fb 

-^ifeXXXIII (e-g-^f 
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POOCIV) 



(XXXVI) 



BocN N- 



-OH 




orR^^QQa 



reductive 

amination 



R^CHO 





HN-N 






(XXXV) 




o 








(XXXVII) 







HN-N 


(xxxviio 





- tf'^^ >'>Xi57 / — XXXV e:n<£ h u 7;P:^ni^m^b< 

tt^m^jS^J5:^«K (^^i^DD^^>, rrV^\lYXl'7=7>. 

— 4 I^F^SIS bT, 'fb^i|& XXXVI . 

-ffc-a-^ XXXVII (5S:4», R*2ttP^<D:*;;i.>r|?x;i/S<hi:*>{cRisT?^«$n-g>^ 
©— SPS^T.) ^^^-r-scitd^-if^s, -fti-g-^ XXXVI t.mj^ (Dmi7 



wo 03/022821 PCT/JF02/09054 

3 6 

J^clC -fb^Jfe XXXYII *7K^fl:U5^':7A7;i.5ii':7A, 3}?^>-7^h^tHn 

i?^«$n-5«o-gp<&^-ro) ^^fifc-rsjit36t-x?^§, ^^^^ xxxvi 

t NaBHjCN, NaBH(OAc), ^05g^7S:M7CjSf!lt»m#©3S^;&:lfe#:&T. m^<DT 

~^ia, «^*b<tt^ia|cTi~i 2i^rasjss:u -fb-^-i^xxxviii s-^j^^r^c: 




popciv) pooax) 




W poj) 



mix a5SVijm-&%XL ^:7JcmY^::^ h u ^ta, ten-:/ h^^e^^ u ^72.. 



wo 03/022821 PCT/JF02/09054 

3 7 

i^mix^^ig-r-sJiiifeT^So ib-a-ife mix tert-:/h^->^ u ^a, ^ 
R3*T^«$ns^o-^*j^^f -s^sr^fo) ^^^r-sji tj&^-r^-s. 




(XLV) (XLVI) 



i^fc!^Ue?>x:§'y-;PSr^-&U'fb-&%XLiii <&#s,^:nS7Km{b:^hU•^A. 

1 2l^j^S;S:^. tim^©m*ffiVitf?PL'T'fb'&«^XLIY<£#§o -fb-^*^ XLIV t 



wo 03/022821 PCT/JP02/09054 

3 8 

loot:, i?*b<fiMfcT2~i 2i^FB^Sf&b> 'fb^#HLV*-&fil&-rsc:t 

(XLVn) OOA/DO (XUX) 

fc! ^ U 7 i / =^>'^[B^3&«^^ \zm^mt> -o Tcit^^ XLIX 
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MeO 





R*'OH 



(Ull) 
1)POC|3 

9NaCI04H2p 




(UV) 




(LV) 




(LVI) 




5- h^>':7x— -rV^Tl/— ;i/L (J. org. Chem., ^45 #,4857 

^.1980 m *4 8%*lb7K^4>-T?]gdi£inl^-r«5. Xtt, ^^it:^^m^l^<it 

mmizmmumm (z^i7uu:^^>. ^h^ii}^tiy^>. :x.^j 
i\:,^mu t.n^(Dj\u^>^7)v^)vmh. m^fs^mn. (T-feh>. n,n 

U x5^;P7 5 N. N - i^-f y :/D t!;px5^;i/T 5 >, tr u >. ^m:^ U ^7 A. 
^m;i!7;p>"^A. ^m-feS/'^A. 7K*'fb:^-h'J'^A> :^hU»>Ap^ h^^v'H, tert 

SliSb, 2t:!Tg§a'ft;^<^Lii <£mjS-r§c:t*«T^^. 



wo 03/022821 PCT/JP02/09054 

4 0 

-r-SCltd^Tr^^o Yk^^^LIII tTK^^tiVOA. tert-y h^'>;t7U'>A, ^ 

>-6 -X— 5^;i/?|p«ET^lx<tt##ftT, or-l 0 0'C.i?^b<ttl 0 0*0 

15 0*0, ^lf*L<ttM8SiaST?l 2~4 8I^KS*&-r-5d^, tert-:/h4^S^Vf 

P^S^S^L, ly ^^fc, c:©<b^^*5:i« (J. Org. Chem., H 45 

^.4857]^, 1980 mWi<D:^mzm>. -ffc^tlLVI ^j^AUTgegtt-^Yk'&^J 

Lvii ^mmt^iitii^'^^^. 



(LVIII) Ml 

/ X (UX) (LX) 

r At = 2-Pyridyl, 3-Pyridyl, ] 
L 4-Pyrldyl, 2-Pyra2yl i 

^ etc. / . 

Mitsunobu 

Reaction 



(LXO (LXII) 

LXII ^iiit^Fam LXI ^igTWT®^tCbT^3t-r-SJl<i:7&?T# 
«o :7ai-;i.jl?D>m^^#:LIX tTU-;PA^-f HLYIII (SCtfi, ArttR^T 



wo 03/022821 PCT/JP02/09054 

4 1 

(Pd(OAc),. PdCl,(dppb), ^) #&T. h V y x.=i}V^Xy ^ yi^tET^i^ < \i 

*L<ttMi!Sa«T?l~2 4^F^SlS^1i:'ffc'&#l LX 

^*CfC. -fb-^l^ LX <&4 8%:g:fl27K*tt'. 1 0 0*C~1 5 OTC-ei 2-2 4I^F^ 

#ffiT. 0*C~^M,$f^b<«^MCX2~2 4^r^Sj;SU.2^^l«{k:-&<^LXii 

*^ig{c:^§'fb^'i»©ig#Stt. ]^A^^&]^*r§«'&-ei Bi~2000mg 
#:S35.pf!^2R J: o TMiiM-r S d <h 5&«-^ €r S . 
^ HJfi-r ^ 86 OS 



wo 03/022821 PCT/JP02/09054 

4 2 

2-pt h^^^v'- 5 -TSytrU 5^X30.0 g, 0.242 mol)*h;i/X>(150 ml) 
izmmiy^ ^X^;K97 ml. 0.580 moD^iB/LTMSftT. SI^F^mi^U 

ml, 0.483 mo\)^m^xmuizxim.mwiyr:io Kf^mTWi. mEEm^hx%?> 

tlTzn^ffy^mn & 1 . 2 - h 4^ i'XtJ' >(60 ml) \zmM b fco ^k?^T 1 . 0 M 
-Egii[{b5^^>/h;i'X>^tK(300 ml. 0.300 moI)&i®Tb. 1 0 or:tcT3i^ 

84. 0 — 88. or 

2-(2, 2-i^^^)i'-fu^=^>')-5-'is.i$^v-A- 1 --r;p-ifu>^> 
. 1 1 ) (Dum 

(1) iiJg«aii-e-&f£bfc2-;>^h=^^->-5 — rs^v-^w- i-^Ji^-tru 

5?>(20.5 g. 0.117 mol)^N.N-i^^5^;i/3K;UATS H (400 ml)K:^^U> ^ 
?&T. :t^i^^it*J>QS ml. 0.374 loD^flSTbfe^. 1 0 0*CtCT6I^MM 

^^^iJ-> : @^mx9^;V= 2 : 1) xm^iVs 2-i7nn-5 — T 5 1 - 
-f 1! U 5^ >(9. 42 g) ^^St-feH^: t LT#fc. 

(2) T^mit-rhV^yAim oH.ll m, 0.425 mmol)©5^h9kHD7^> 
(0.2 mOM^MfC. 2. 2 1 -p'n/iy— ;K37 mg. 0.418 mmolX© 

5^h^bKD:7^>(o.2 mDmn^mThx^mzxm^vrno ^tad^^j^s-p 



wo 03/022821 PCT/JP02/09054 

4 3 

fc^, 2-i^PP-5 — r SiS^y— 1 — r;i'-E'J>»X25 mg, O. ISgmmoO 
®5"h^t H □7^X0.2 ml) ^?£^3ra;lTSSST. 3^F^«^l^:feo ^iSE^S 

ifcjSS 7. 0~9 1. 0*0 

IIM^^J 3 

2-[3-(N.N->'yntr;i/T5/)-2, 2 ->^pt5^;v:/n/j?=^^^^]- 5 - 
^^drv-)V-i-^)V-\fi^}-j> iit^m 110) <D^^ 

7K^^:^hUe7A(60% oil, 17 mg, 0.425 iimol)©7^ h ^ k Hn7^X0.2 
mi)!^j5lJKt::» 2. 2-i^^^;v-3 -(N,N-5^::^ntr;i/T5>')- 1 -:/D/ty 

— ;K72 mg, 0.418 mmol) CD5^ h ^ t H D 17^ >(0. 2 ml)^?e^^?gTbT^tafCT 
It^bfeo ^?a55^*5$*oyfcm, 2-i:7DD-5--r$^V-;l'-l--rJP-tf 
Ui^XZS mg, 0.139 mmol) h ^ b D 7 ^ XO. 2 mO^^j^^Jn^TMSST, 
3NfF5M#Ufc. Merrifield«*jlt(I40mg)i£lin>Lm®lCTlBfeSfcJ^Ufc. «tJi&* 
SiaU S?g*«JEJSjS^fc^, §J^®*(0.2 mO^tin.^. @^mx5^;p'r 3 mtttB 

Mj^ 115.0~121.0X: 
^JfiM 4 

2-[2-(N,N-i?p^^;i^7$y)xh^->] - 5— rsiS^i/-;!'- 1 --ov 

.^tK^-fbrM- 'J C7A(60% oil, 17 mg, 0. 425 mmol) ©5^ h ^ b H O 7 ^ XO. 2 



wo 03/022821 
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ml) 2-iN.N->?^^)VTS.J)-l-JL^y-Ai31.2mg, 0.418 

^^^ft^. 2 -^UU-S — f5.^V—)V- 1 --f ;i/-trU>^>(l50mg. 0.835 
mmoDcDTH^fc HD7^>(0.2ml)^?e<&Jn^TSSiET, 3mmUWV^o 

(29.5 mg)*^tfe^ft4^^l&S?<^:bT#fe. 

1 -(4-:/nfcr;P:7j:zi;i/)'f Mm (-fb-S-^j 6 i 8 ) omm 

4-::fnt!;i/T— U X2.03 g, O.OISO mol)a::^-;i/h^mhUx5^;K4.99 g, 
0.0337 mo 0 0*07? 7 I^P.g^i^Ufe, ^laiCf&^Lfc^lc:. KJ^m 
y-JVilb ml) tT5 y T-fe bT;i'7^b Hi?p^5^;i'T-fe^-;K5.69 g, 
0.0541 moI)^iP;^,^SfcT3 0 ^mmWh. B>iZl 0 0'CT?4l^ra^#bfc« 

m\)iilU-m^^\:^i^>Xh)VJi>mM(2\ ml. 0.021 moD^im^, ^Ml^lT 1 

(^nDJ}x;i/A:p^^y-;w=9 7:3) 1 -(4-yntr;i':7x-;W 

(2.0 g)^£=^fi?ft4^t»tUT#fc. :^^'^C4M-mm/'I^mx^ 

(Di^m^t^m (1. 38 g) ^ntco 

MA 155.5~157.0"C 

{2 -[2 - i4--( 1 — r;i/-r7 jiy^>')xh^^>']x5^;w}>? 

.><5^;wT^> 2mm. in:^m6 2Q) oum. 



wo 03/022821 PCT/JP02/090S4 

4 5 

(1) TKm-fk^ h U »>A (60% oil. 1.0 g, 0.026 mol) ON, N->^^5^;Pa1n 
Jl^ATSK (3.0 ml)M^?Sk:^?&T, N. N->^pC5^;PT$ ^ X h^^i/X^/- 

(3.46 g, 0.026 mol) ON. N->?;?tf^;i/3l>JPA7a H (5 ml)^je!*?BTlx, 
1 o^F^^J^bfe. ciosji&ig-&#it4-7;u:ra- hn^>-fer> (3.00 g, 

0.021 mol)ON,N-i?pt^;^J^^;^AT$ H(10 ml)^M^MT^> ^UiZX2m 
mmWlfdo RJit!>U^^\zyi^^mXs I^mx^^jl/Taffib. *tl^<&g§SJ:fe^7K 
^STKSSm-^ ^ A TlfciSI L . ^JEiSSS LT,v?;>^5^;i^-{2-[2-(4 
--hD7aiy^'»Xhi^r5^] X5^;i/} 7 5 >(5. 90 g) 

(2) ±IB-C#fc{b^4&<£^^y-;K100 ml)fc^«?U, 1 0%A^i?^2^- 

mmm (o.60g)$tiP7L. y^mmm^r. MUizx smmmt^v-^o TLc^tt^ic 

LTTnU>^^#(5.00 g)^^fi?&t^tJMi:bT#feo 

(3) COT— U>^«#{c::t;i'h^g?hUX5^;Kl0 ml. 0.060 mol) 

;K80 ml)iT5yT-khT;P^t ;K6.8 mi, 0.063 mol)<£ 

->X^>(30ml) i lM-M'ft;9^iS'>/h;i/X>^^(25ml. 0. 025 mol) ^JoA, 

2) TJ^^b, {2-[2-(4— r5;5^y-;i/- 1 -'r;p-:7xy 4^-»x h4-->] 
X5^;W i?^^^;!/^^ > (0. 40 g) ^m^mmivxmrco- ^^^^^*>?x5^;^x-^ 

MX5F;kT?t5feVi, i^M'fki'&ife (0.428 g) S^^ifei^^i: bT#fc. 
174. 0-179. ot: 
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4 6 

6 0 4) (DmjB. 

4-(-r 1 --r;p)7xy— (i.o g. 6.25 mmoi). yn^y- 

JV (563 mg. 9.38 mmoD* h U 7a:— ;U3j^:^7^ > (2.46 g, 9.38 mmoDRt^x 
h^tHP7^> (20ml)OS^<|^jfc:i^X9^;P7yi^-!t7;V3H=^^i^W-h(1.48ml. 

9.38 mmoD^ini^, ^mzx emmmwi^f^.- 5.mm^m^m$^vrc^\z. mwt 

U;&y;i':^^Ai'n'^hi^^7>f — (^=^-th>:S^mx5^;i/= i : 2) -o^Ub. 
1 -(4-:/D#:^->/:7a:x;i.)-rs^y-;i. (i.i? g)&^6?fi!K#iStbT# 

^:n<£x^/-;klc:^^b, p- h;i/x>7.;i/7iN>m i TKfn^^ (i.io g, 5.78 
mmoi) <D:jLi^y-)mm=S:mx. tffffibfcj^S^&Jti^b. ii6t&5i5*^cD^^'fb-& 

m (1.98 g)^#fc. 

iHl^l 4 8. 0~1 5 0. 0*0 

mmm 8 

i-(4-:/h^>':7ai x;i/) - 2 - ^ ^jv—i s. y^—ji^ h ;i'X >;^;i/3iN:?; 
(it^m6 2 7) omit. 

(1) 4-^ h^rS^yoiXjWTi?!/— h(3.70 g, 24. 4 mmol) t 2 -:;t5^;P-r 5 

(1.00 g. 12.2 mmol). Ig^b 5^ >^?^ (48 ml) ©ii-g-i^ Jc: > . 
[Cu(OH)TMEDA],CI, (0.57 g, 1.22 moD^M^. m^^H^T, ^®K:T 1 8 

;K2.35 g)*#}fc. 

(2) 1 -(4-;»^ h^i^73:x;P)- 2 -^3^;U — f5^l/— JK2.00 g) i 
4 8%^'ft:7fc^(20inI)<^>il'&i|S>* 1 0 OlCTl 6NFraS^SUfe. KJSSJS^^tatC 
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4 7 

(3) 4-(2-^5^;i.-'f$r$^\/-;i.- 1 -<;p):7 3iy-;Ko.20 g, 1:2 
Dunol) tN.N-5?^5^;i/3iN;i.AT5 H^Jg(2 ml)fc, 1 :t- H - n > 
(0.25 g. 1.38 msaol) i:^Wt:fJ^)'yA(0A9 g. 1.38 mmol)i&lin^. ^iaT?6 4l^ 

I^mx5^;i/=4 : 1) T^mm^v. 1 -(4-:rh4^>'7x-;W-2-p^5^;i/— r 

(0.18 g)<&#feo 

gl!^ 148. 0 — 149. or 

1 -(4-5^i7n^^'>;i/pt h^^v-^oiXJP) - 1, 2,4-hV7\/—)V iit-^ 
4^6 9 5) (DUm 

4-(l, 2, 4- h UTV^-;W- 1 — r;P) :7aiy— JK700 mg, 4.34 mmol). 
iyi7U^^-^)V:^^ J'-)VOMm, 6.51 mmol), h U 7xx;1//}n7. :7-i' Xl.70 g, 
6.51 moO&C^T^h^ t HP7^>(25mI)0M'&#»tC3^X5^;|/7y'>?:!!3;i/Ji?4^>' 
hO.OOml, 6.51 mmoD&Un^, ^iafcT4I^F^a*#Ufc, SJ5SS!1-&4&*M 

^iJ-> : B^mxg^;w= 4 : 1) Ti^mufc. cin§'\=^-iJ'>-f^g?x^;KZ)jg-& 

mmtf^^n^^v. m^n^^ommit^m (46i mg)^#fc<. 

Si!^ 80.0~83.0'C 

mMm 1 0 

3 - { 3 - [4 - ( 1 . 2 . 4 - h 1 7x y ^'>] :/D tf;w 

4-(l, 2. 4- hUTV-;!/- 1 — r;P) :7aiy-;K700 mg, 4.34 mmol). 
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3-(.t!U>^>- 3-<;i/):/oAy— ;Ki.22 g. 4.34 mmoi), h*J':f^)V-^:^y 

W Xl.lml, 4.34mo\)lR.XSy'h^ii\^tiy^>a0nl)<Dm'^mz. N.N.N' . 
N' -xh^;>^5="Jl/7V>?*;l/jJ?^iJ-^ H(746 mg. 4.34mmol)<&DD^, ^MCT 

= 1:2) Tjf^b}/^. $&tc:#&nfc?a^^«^MS:ll'l':t>3^lfe>'U*^^;i'*^ 

ommi\:'^m (377 mg) 

81. 0 — 83. ot: 

mmm 11 

il)7i(.mit±hV^J^m% oil. 4.87 g. 0.122 mol)®5^h^t KD7^> 
(50 ml)^?Klc:^!K?&T. ^mx5^;Kl5 ml, 0.244 moD^M^s MV>Tl-(4- 

h^->p^ h:^^s^:7xr:;Wx^y > (10.0 g, 0.0555 moi)©^^ h^fc Hn:7^ 
X60 ul)mi&^P^Ui!)^2 0'C£4Tlc:75:SJ:-5lci. 5 I^P^dUtTJlSTL^fco SJiS 

w^m^^mzi^^^-vmmi^. »kx5^;K2oo mo^jn^fc. 

tKOOO inl)T?2|aIttmb, -g-fc-frfcTfcP* 0 t:tC?&^bfco 21 

t Knj^^$^;i/T5 X4.20 g, 60.9 unnol) tp^tJ^y — ;K60 mD^M^SJa^^MT 

;!/&xA#w— #e.nfe7K^M<£@^mx^;u*^2iHii*mufc. ^ 

X9^;i/=1 : 1) 'e»mb4-(5 — 1'V:^^-iJ-V''U;i/)7x.y-;K5.00 g)?&M 
il!;i^l92.0~19 4.0'C 
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(2) 4 -(5 — ry:t-*itV/U;p)7iy— ;K20.0 mg, 0. 124mmol)^:::^:5'y — 
;K23.0IDg, 0.310 iiimol)©5^h^t Hn^^XO.S mD^MfC. ;i/'-2 
- b! U 7 >^ X81 . 6 mg, 0. 310 mmo 1) 1 5^ - 1 er t - ^^)VT ^JV% iVi^^ 

h(71.4 iDg, 0.310 inmol)*iB;^,^ia}CT2^P^S^L/fc, 
^Si^Lfc^lCv 4M-m^/'l. 4->':t^lJ->^^(0. 5ml)<&Jn];^, MlCT 1 
2^^M*^bfco SliS?ig*MJEJSi^L.fc^f:i, 4 M-i^^tK^^CO. Sml) ^ttl^, 

^lJ-> : »mx5";i'= 10:1) T3|gmb.SIM'fb-&#ja6.9 mg) t L 

ia5;^4 4. 0-4 6. Or 
^%^J 12 

2-(4— f y:t^lJ-y-;P-5— r;P-7a:y4^'>P^5^;Wt!U>^> (^^i^ 
2 2 2) 

2-tru5?>^^y— ;Kii.3mg. o.io4mioi) t4-(5— r v:r=^iJ-\/u;0 

:7a:y— ;K41.9 mg. 0. 260 nunol) ©5^ h ^ t H n :7 ^ >(1 ml)^?^{C, hU^x 
::i;I/2JnX 7 X68. 1 mg, 0.260 mmol) ^>^X5^;P7l/>^:^j;pJl?^-> I^— h (45. 2 
mg. O.ZeOmmoDSJp^^S^ClT— g^^^Ufc. SJi6:?K<&ii[«l^-r :t>3^lfil5^'J 

g^Mx5";P=10 : 1) -CMMUMM{b'&#J(18.9 mg)^4$fe^^^:bT^fc- 
gl!^7 0.0-7 1. ot: 

^i&^j 1 3 

5 -[4-(2 - trn— >- 1 -'f;i/-xh:^'»7x— iH-hl^V- 

)V ({b^tlS 7 8) O-^fife 

(1) 7Km<t;:^-hU'>A(60% oil, 10.0 g, 0.25 mol)0-7=-S^bHa7^> 
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(100 ml)^?g{c:j!K?&T. ^X5^;K30. 8 ml, 0. 500 mol) SrJll;^. MViT4'-pC 
h^^v'T-fe h7xy >(18. 8 g. 0.125 mol) ©5^ h ^ k H D :7 ^ X60 ml)^JK<& 

tCff®!X^;KlOO mi) <&lnA, ClCDjE'&ilfef^TKaoO ml)T?2lHiam.bfc. JICD* 
^«[tet F^S^>l7(cSl«fe(22.5 g. 0.450 mo!) ^JOtL. ^iST 1 ^PBlit^^^Ufc, 
S^&Jg'&lb^g^^x^^jKlOO ml)-T?2liIJftaiU, -&t)-fr;tW^»^£gS?0:^m7K*l? 

^;P;«7^Ai^D-Thif^:7>r — ('\^1i->:S^g!X5^;|/=3 : 2)-I?<tS8U5 -(4 

m^l 2 4. 0~1 2 6. or 

(2) 4 7 %:R^fe;7K^ (50 ml)fC5 -(4-^ h^5^:7xx;P)- IH-tf^y 
— ;K9. 66 g, 0.055 moD^iJfl;!, 8 CCTr— $&fc:. 4 7 %:ft'fk 

7K^(20mi)^&iijnL. 9B#r^a8Sjn^ufco i^jt-m^^mz^mi^tcmiizmzm 

iSb. 4-(2H-fc!^y— 3 — r;W:73iy-jK7.63 g)&#;fc, 

gfij^l 7 4. 5~1 7 6. CC (#M J.Med. Chem. . ^ 21 1100 H, 1978^ ; 
16^1 6 5. 0~1 6 8. or) 

(3) 4-(2H-tf^V-;i-- 3 — rJl')yx>-;K96 mg, 0.6mmol), 2 
-tfn— 1 --r;i'X:$^y— ;Kl20ing, l.OSmmoI). h U 7xx;i/jlNX7-f > 
(315 mg. 1.2 mmoDRlXp^h^k Hn7^> (3.0 mI)CDj!g-&#jfcS?X5^;PTyi? 
:fJ)V^=¥^U—h(209mg, 1. 2 mmol)®?^ h ^ t Hn^^Xl. 2 nO^tK&Jn^, 

^"yy^— (^=l^iJ-> : i^mx5^;i'=i : 4) fCTJiimb, i^^X5^;l'-^:^1i-> 

MM. 129. 0^-130. or 

mmm 14 

5 - [4 - (4 -N. N- >?;><9^;i.T$ / h + '» >'xx;H - 1 H- tf^l/- 
;l/ (^b-g-*!^ 3 8 3) 
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(1) 7fc^'fb:M-U'^A(60X oil, 1.74 g, 43.5 mmol) <£^^t^>St^^. 

m.mt> ^mnmnrfs n,n->^p^5^jw2|^;wat5 h(2o mocs^^u, z.n\z 

4-N.N->^pC5^;i/75y:/:$'y — ;K5. 10 g, 43.5 iDmoD^N.N-e^-?^^^;!^*? 

H (9 ml)^?KStiTb» ^iSfcT 1 NfP^iS^bfc. U.l^m^m\z^}^T . 
4' -r7;i/:^PT-fe:h7xy X2.00 g. 14. 5 Dnnol)<DN, N->^p^5=-;p3i^;i'AT 

MJBEIgilil S titcisk^^m * NH '> u -y;!/* ^A^^OThif^^W — 
^•9-> : i^®!X5^;P= 2 : 1-1 : 1) tCTi^gib. 4* - (4 -N, N-S^^5^;U 
T$ y h ^e^) T-fe h 7x / >(2. 03 g) t bT#fe. 

(2) 7K^'^b:^^U'^A(60a; oll, O.lOl g. 2.54 mmol)^'\^lJ->i5t^. * 

(0.378 g. ^AQmQ\)^MX> $6^4' - (4 -N. N->^>^5^;k7 5 / 
h^5^)T-fe h:7xyX0.30 g, 1.27 iniD0l)©5^ h ^ t Ho7^ >(2 ml)^tK?& 

e^X5^;|/X— ^;U*^?5fe?^b. TK^tClt H^5^>17K?P#I(1.91 g. 38.1mmol)^ftI 

(0.190 g) ?&M^|&5|^i:LT#fc 
ill^i^ 7 6. 0-7 8. ot: 

^mm 15 

4. 4. 4 - hu y)V^u- 1 - (4-{2 -[4-(2H-hr^y— 3 — r 
;i/)7xy:^^i^]x5^;Ht:'^7>^>- 1 — f Ji^) :/^>- 1 -^>2m^ (4t^m 

4 3 2) O-g-^Sc 

(1) tert-y5";P 4-{2-[4-(2H-tr^!/->ll/-3 — T ^U) ^7 ac 7 
v^JX^^JH t^'^^>^>- 1 -^''^^'^=^1^— ^ (74.5 g, 0.20 nol)<D^it^'^U 
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>momnmWzhVy)U^ammm ml. 1.9 moD^JPK., m.Wrr—m.MWV 

i7uu A - ^ ^ y -^I'^ST 3 iHiJiii oi L , ^t>'&t:immm ^MTmrn-^if^ 

-^hif^y-f- (5^nnj|N;i/A: ^^y-;P=9 : 1) fcTJ^mb. l-{2-C4 
-(2H-tf^\/— ;P-3 — r;W7xy^>']X5^;Wt!^^>?>(48.7 g)2:^ll 

Sll;i^ 1 4 8. 0 — 1 5 1. Ot: 

(2) 4, 4. 4^ hU 7;i/;*-niSm(0.12 g, 0. 82 mmoDCDN. N->^^5^JI/3|^ 

jJ^i^'fS .H^1?(0. 18 g, 0.96 mmol), 1 - b 1^ n:^i^^>y b U TV— TKfP 
(^(0.13 g, 0.95inmol), 1 - { 2 - [4 - (2 H- t!^ l/— 3 --f :7 1: / ^ 
i/]x5^;i/} t!^^>?X0.21 g, 0. 76 mmol) ^Jn;l. ^iS-C— efe^R/iSUfc. J^BM 

i/^y^- (^=¥'^> :mm3i^)V=l : 4~S^mx9^;P) ICTi^KU. 4,4, 
4- hU:7;i/:^-n- l - (4 - {2 - [4 - (2 H- tr^y— 3-^)V)y:iiy 

:^^v']x^;Mtf^^i^>- 1 —iJV) :/^>- 1 -^>(0.i82g)<£MBiyA4^<^ 
Sli:LT#fe, JinSi^mx5^;i/C^^$1i:, 4M-it®S/»mx9^Jl'^^&in 

^> wmbfeifgns^iab. (0.17 g)^m^B^i:VTnrco 

WiJ^l 2 5. 0~1 2 7. 5*0 

mmm 1 6 
^y— ;W2mS! ('ft;^«^4 7 4) o-a-^ 

(1) 4-(2H-t!^\/— 3 -'r;P):7x/— ;K1.0 g. 6.28 mmol), 6 
-yp^'N^iJ-y— ;K2.3g, 12.6iiimolK h U :7ac:x;i/:t;;^7-f >(3. 3 g. 12.6 
miDOl) h^fc HP7^>(20 nil)0?g-g-i^f3. >?xg^;i'T ^/$?:^7;^3J?=^^>'^— 
h(2.2g, 12.6 mmol)©5^h^fc Hn:75>^?S(10 mOSril^TLx, MfCT 1 ^ 



wo 03/022821 PCT/JF02/090S4 

5 3 

('\^^r+^> : »mx^;i/= 1 : 2) 5 - [4 - (6 -:/n^:^^'>0^ 

^) 7 xn;H - 1 H - e ^ V/- JI/ (1 . 1 g) t LT#fc. 

(2) 5-[4-(6-:/n^^4^>'D^r>')7x:::;i/]- lH-h!^\/-;K300 
mg, 0.928iimiol)<£:T-bh— hU;K9ml)fc^^U,tfnU>^>(155Ml. 1.86mmol) 
RtJf^^*U'^A(257 mg. 1.86 mmol) ^IiDtLT SO'ClCT 1 m^MWX^tc. 

MM. 172.0~177.0t: 

^mm 1 7 

4-(l-{2-[4-(2 H- tf^y-;!/- S-^Mya^y^z^] xg^;W tT'^ 

Ui^>-4--f;u-^5^;i/)^:;i/3tNU >3^m (ft:-&<^5 0 0) ©^sK 

(1) 4-(2H-t!^y— 3 --<;W7xy— ;K10.0 g. 62.5 mmoO® 
T^h^t Fn75>a00ml)^?eiC, hU y x.=:)V-^7.y >(21.7g, 82.7iiimol). 
^5^;!/ l-(2-t:Hn:^$^X5^;Wfcr^U5^>-4-*;i/454^S^l^— h(15.5 g. 
82.8 mmoDOT^h^fc HD 7^X50 ml)^?K<£lIB;lfc. RlStK* OtJlCf^^^, 
z^JL'^JirVz^tDU^^^i^U—h (40% h;|/X>^?K ; 36.1 g, 82.8 mmoD^&Jin 

^?a*T?#ia^> to^^—mikWi^^ S)S?^wmx^;i/$:linA, im 
mELmmm. n&nrcmMt:NH>'^j:fy^)vt}y^i7n'^hif'^y^- (^^-^ 

>:@^^X5^;>=3 : 7) fcTlt^b, 1 - { 2 - [4 - (2 H- tf5l/- 

3 —fj^^xy^i^ixg^Mtr^u v'>-4-;^;P3i?^>'P'-b(io.7 g) 
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(2) ^^J]^ l-{2-[4-(2H-tf^y-;i'-3— r;U)7a:/^>']X^ 
M\:^^Vz^>-4-:^)l^:^^i^U—h(0AZ g. 1.3 inmol)(0;^:$'y-;Kl5 ml) 
mm\Z. lN-jm{t'^hV<7A7i(.mmQ.B ml. 6.5 mmoO^&Jn^^ ^MT-Bfe 
^i^Ufco lM-mm*^?K*fflViTf fDb> i^EEJgi®^. 1 - {2 

-[4-(2H-tr^v''— 3 — f ;i/)7a:y4^i^]x5^;Htr^U5?>-4-* 

(iOmi){c^0$-&. N-xg^;p-N' - 3 -i^;^^)UTS. y:/a\f}V:^)U^z^-( 
(0.30 g. 1.6nimol). 1 - 1 H o^>/^>v/ h U 7 l/-;H 7K?Di|^ 
(0.21 g. l.emmol). ^^l/jftU^ (0.12 g, 1. 4 mmol) ^ilT?— IfeS^Sb 

SyV:^y)U^^A^a'^hi^^Z7^ - (@^mx5^;W irTfflMb, ^Jl'2KU>- 
4 — r;P-(i-{2-[4-(2H-fcf^ 3 - < :7 a: y ^ s^] x^;w 

tr^ U 5? > - 4 - ;W ^ y >(0. 26 g) i: b T#fc. 

(3) 7K^YbU5^C7AT;i/5x«>A(77 mg, 2.0 iiHnol)®5^ h^t KP7^> 
(15ml)®JSJKlc:. ^}^T. ^;i/3i^U>-4--r;i/-(l-{2-[4-(2H-t!7 

y— ji'- 3 — (}V)y3ij^^i tr^^ u > - 4 — r ;w ^ / >(o. 25 g, 

i7n*9'h^^7W'- (»^X9^;i.) (CT^f@U. 4-(l -{2-[4-(2H-tf 

^ y— - 3 — r ;W 7 3: y 4^ '>] x5^;i/} tf^Uv>-4-'r;i/-y jJ^ 
UX0.21 g)<&#fci. ein^Mx5";i.{c^^b, 4M-mm/i^mx5^;i/^?g 

*ip;l^. «f m bfci^s^ ^ ^ y -;p-TOx5^;i.3(>i es^ft b> ^^^k^^^ (o. 24 

Sll^ 242.5~243.0'C 
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mmm i s 

X5^;i. 4-{3-[4-(2H-H^ V-Jl^ - 3 — f ;W 7 oc :/D EM tf 

(1) X5^;P tf^7i^>- 1 -;«7;i.7l?4^S^U-h(1.5 g, 9.6 mmoDON.N 
--J:>^^)U^)\^A7^}i(l5ml)mmiZ. ^m-ti^^A(6Ag, 19.6 1I1ID01), 4* 
--(3-:/DqE:/ohf;i.)Tiz:h^iy >(2.8g. 11.7 huooDon. N->'pt^;W2}x 

1 : 4-5^^x5^;^ x5^;p 4-[3 -(4-T-li5^;i':7acx;i'):/ 

D tf;W }^^^z^>-l-tl ;i/7}^4^ 5/ h (2. 0 g) S:S^fi|ftJt^#jM t l^X^fCo 

(2) X5^;k 4-[3-(4-T-b:5^;i'7xx;i,):/ntfJWtf'>i^$^>-l- 
:^)l^=¥>'U'-h(0.73 g, 2.3 miBoDt tert-:/h^$^lf;^ y)^^ 
^>(1.9g, 11.0 mmoD^g OXJ-ei^raSliSLfc. ^M^-^J^^I^, Si&il^ 

= 2:3-1:4) fcTfflMb, ^-F^^cTafe-S, X^;i. 4 - { 3 - [4 - ( 3 -e; 

-h(0.90g)S#fc. il®4»K#&5"N^t Hn7^>(10ml)lc:^«?L. tH9 
S^>lzKfP<^(0.47g. 9.3imol)*jin^. ^i&T-efe. 5 0'C-C4^iaSJSSUfc. 

'^hi^^ryw'- (^4^-y-> : @^mx5^;i.= 3 : 7) icTMMU, X5^;i. 4 -{3 
-[4-(2H-tf^y-;t'-3 — t';p):7aix;i.]yDfc!;Hfcf'^^s^>- i 

;i'-ifmX5^;i.J;»3||^aixTMM^b^*^(0.75 g) *3^fe|i^5|^i LT#fe. . 
^;SC 175.0 — 177. 5 /C 
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4 - [2 - (4 — ( -J^7V-)l^- 5 )V-y / ^r>')X^;i/] tf'^ 

(1) 5 -{4 -:^ hst^v'^x— y5^Tl/— ;K5.00g. 0.026mol : J. Org. 
Chem.. ^45#,4857 3M, 1980^)t4 S^^-fb*^ (35 ml)©^JS«. Jflf^jldS 

*^S£-Cf>«Ibfc.«fmbfci^S*ii3at'»*TifcVi. 4-(5-^ V^^TV'JJt') 
^xy— ;V (3.08 g) *#fiJ^Sii:UX#fc. 

(2) xg=^;i/ 4-(2-tHn^r>'X^;v)tf'^^5?>-i-:«j>'W^^=^i^— 

h(7.99 g. 39.5 mmoDco^h^t: Hn:7^>(80 ml)^?KJ::^ hU7xx;W*X 
:7^>(10.4g, 39.5 mmol)t>'X^;i'T\/i'* 5^1^— h (40% h;i/X> 
17.2 ml. 39.5 mmoD^&in;^, 1 O^i-f^ft*^bfco Kmm\Z 4 - i5 V 
5^7V>J;i/)7x/— ;K2.8 g, 15.8 iiimol)©7^h^t Hn:7^>^^?:ifl^. ^ 

ia-if2i^F5it#u;fe. mm^m&mm^s B^*i^mx5^;nc^«?;s-a:> 4m- 

^1h> :@^mx^;U=2 : 1-1 : 1) fd^kO^tMb. 4 - [2 - (4 --f V5^T 
5-^)1, -ya^y^if- ^^)JL^)U] fcf^^S^^- l-;^3;i'#^'>V^-b(5.0 
g) *Meift«^^&® i: UT»fc. 4-[2-(4-'ry 5 —f 7 x 

y4i'»x9^;H tf^^s^>- i-5!j;w^^5/U'-h(5.o g)©B^mx5^;i/«SF?Kfc: 

4 M-^m/@^®!X5^;P^^K*»n;l. «f ffi bfci^Si*JtS«J ^S^b^^fel (3. 37 g). 
mA2 1 6.0-2 1 7. ot: 

mmm 20 

x^;!/ 4 - [2 - (4 - tr^e^^- 2 — r Ji'- 7xy ^^^s^yx^^JW tf^^s^v 

- 1 -;?!7;l'7i?4^'>W-h 2mm ('ffc'&'^7 4 3) 

(1) i^antf ^e^Xl.OO g. 8.7 miiiol)©5^>^ h^v'X^XlO mD^t^Jd 
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4 h^i>:7xnJl<'3i^l^— h (1.60 g, 10.6 mmol). h U 7 oi - Jl/jfcX 7 ^ > 
(0.23 g. 0.88 mmol). 2 M-^^* U •^A7K^^(12 ml, 24 mmoD^&Jn^, 
3 O^SJ^bfc. Pd(0Ac),(0.05 g. 0.22 moD^MX. 1 0 OlDTfSl^f^iKfS 

(>\:^rlJ-> : @^^X5^;i/= 3 : 1~1 : 1) Irl^Uh. 2 - (4 -pt h^^v-y ai — 

jwtf^i^v (1.57 g)^m^m{^tvxmrc<. 

(2) 2 -(4-7^ b^v-^x:::;!^) tf^>^> (1.50 g. 8. 1 iiunol)C4 8 

M(i5mi)*jn^. 1 0 or-ci 9i^KS0bfco sis^^&tK®! 

4-fc!^>?>- 2 — l';i<'-:7ai/-;Kl,06 g)^^fii^StbT#ifc. 

(3) 4-hr7>^>- 2 --f JU-^x/— ;K0.21 g, 1.2 mmoDOxh^fc 1^ 
D7^>(15ml)^^(c:. hU7x— 7-0(0.48 g, 1.8 mmol). X5^;P 4 
- (2 - t Hn=^^v'X5=^;P) fcr'^^5^>- 1 -:!!7;U2H=^^i^l^— h (0.37 g. 1.8 

iiimoi)*in;^> *?&T. 5?x5^;i/7\/5^5&;i':i?=^^>'W— b (40% h;kx>^iK; 

0,80 g. l.SmmD^M^Tco ^iSSTMb, ■€-0** 1 2 l^rBim*#bfc. 

^mi^Wi. m^^mm.:iL^}v\zmm-^'it. iM-mm7K^t^'C2iHi«c?^bfco tk 

*^^;i/*^A^n'Thi^^7-f- ('N'^r+h^ : »^X5^;i/= 2 : 1-1 : 1 ) 
j:D)^S8l^. x5^;i/ 4-[2 -(4-t!^5?>- 2 — r;i/-7xy^r'»x^;W 

t!^^$?>- 1 -*;i/3i?=^5^^-Ko.47g)©)aisa<&#fc. #&nfex5^;p 4 
-[2-(4-fcf^>'>- 2 — r;u-7xy^>')x5^;n if^^>?>- 1 -^juj!? 
^v^l^— hoDi^g?x5^;p^?K(c:, 4M-:SM/'i^^x5^;p^?^<£liD;tfc. *fffib 
fcJ^S^«JU ^M>fb'&ia(0.34 g)*^^fe«&*i:UT#fco 
i!!jit2 0 4. 0~2 0 4. 5t: (dec.) 

mMm 2 1 

4-(4 -:/h=^^~>:7xx;i.):t=^^iJ-V-;i' ({b-&'^7 5 9) ©^^fe 
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(1) 4' -:/h=^>'7-fe h:7acy >(2.50g, 13ininol)C!)5'PDj}^;i/A(75inl) 

■y-> : 0mx5^;i/= 1 9 : 1) TTiW^b. 2-:/D^-4* -:/h+>'T-feh7 

(2) 2-:/D^-4' -::^h4^J^T-feh7x/X0.20 g, 0.74 mmol)<&3iN 
)Vh.7^ h'(2.5 ml) tfi, 1 8 CC-^mraSJiSbfc. •MM.tr^nmk. -^^UfL 

1) "CM^l/. (0.091 g)*^^feiS^i:bX#yS:o 

gll;^ 52.0-52. 5 "C 

HiSM 2 2 

xg^;i/ 4-[2-(4-:^4^iJ-!/— 5— f;p-:7acyi^^>')x5^;W tr^7 
1 -;^;i'#:^->V'— h 2mm afc;-&#/7 6 0) cd-^jsK 

(1) 4* h^'>T-b: h :7 a: y >(5. 00 g, 36. 7 mmol)0p<.^y — ;K50ml) 
T0SMIC(8.6 g, 44.0 mmol) h U h^rv' H (5. 9 g, 110 mmol) 

— ;i'):t^1^-V-;K5.37 g)*g!£|iei^atbT#fc. 
6 3 . 0 ~ 6 4 . 5 

(2) 5-(4-;< ;K2.50g)}C4 1 %^m.^\^^\) 
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ifij^ 235.0~236.0t: 

h(0.75 g, 3.7 mmol)©7^h^k Hn^^XlO mO^a^fc, h^Jyji—J]^7t^:^y 
-f>(0.98g. 3.7 miDoI)i:>?X5^;P7ys^*;U3j?=^>^^-h(40% h)lJi>m 
^; 1.6ml. 3-Tmol)^MX. 1 O^mmi^Vft. SJ5&^fc4 -:t^1^-y-;^- 
4 — f ;i/-:7a:y-JK0.30 g. 1.9 nunoD^^inA. m^-v-mK^vfc, mm^ 

Sephadex LH2 OS^ViT^;i.jgia J^^JU 4-[2-(4 

— h (0. 78 g) #e,nfcX5^;i. 4 - [2 - (4 5 JP- 

:7x/^>')X5^;Wt!-^^5^>-l-^;l.3i?c^$^l/- 1.(0.35 g, i.o mmol)©!^ 

mjL^jvmmiz 4 M-tgm/i^mx5^;i.^iK*jpAfc. mm i^t^m^^mm v. 

Mj^I 95.0~197.0'C (dec.) 

mmm 2 3 

1 - (4 - {2 - [4 - (2H- tr^V^-Jl— 3 — r :7a:y ^^^]X5^;P} t!^ 

^>»>-i— i';p)-:ri$^>-i-^> 2||[m (^^1^3 9 9) <D^0Sc. 

1 - {2 - [4 - (k H- t!^y'-;p- 3 y'ly ^^$^]x5^;H tr^^i? 
>(2.0g, 7.3mmol)<DN,N->?;<^;PjjN;PAT5 h* (25 ml)Jt^5®MJC.3fc?^T, 
:/5^U;i^i7DU H(0.86 g. 8.1 molXDN.N-z^^^JU^jVJ^TS. H(5 mD^^Se 

;l'A:ptiS^y-;i.= 9 2 : 8) ^Ilfi|ft)|^4a (2. 4 g) iin^^c^ 

•iJ->-@^^X5^;KZ)Jg-g-^i|E;5:vei^a<b^, 1 - (4 - {2 - [4 - (2H- fcT^y— 
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m^B^ (1 . 3g) <h b"c#fco cn^m^:i^^)u- ^ ^ y -)u<Dm^mzmmiy. 

gfc;^2 0 4. 0 — 2 0 7. 0*C (dec.) 

mmm 2 4 

2-i^i^n:/nif;i/- i - (4- 12 - ^4 - (2E- 3 )i)y x. 

y=^r>'3x5^;Wtf'^^>^>- 1— i';Wx^y> zmm (fl:^^4 4 0) cd-^j^ 
2_^^n::/nbr;n^m(ii g, o.ii moi). i -{2-[4-(2H-tf^\/— 

3 --1';P)7a:y^$^]X5^Mt!^^i?>(20 g, 0.73 moDCDN. N-S^j?<5^ 
JU^i^^ S. }^ (21 g. 0.11 mol). 1 -fc Hn^v'^>y hUTV''-;H7fcfOi^(15 

g. 0.11 m\)^-m^. ^u-v-m^rnvfc^o ^mvr^i^mm^mT^L. lu-m 

A-cnm^. mmmmv. n&nn:um^^^i$^y-jvizx^^h2->'i7Qzf 
uiiju- 1 -(4-{2 -C4-(2H-tf^y-;w- 3 — r;W7xy4^'>]x5^ 

0~1 6 3. 5*0 

Blj^l 6 2. o~i 7 4. o*c 

nmm 2 5 

x5^;v 4 -{2 -[4 -(2H-k:^V-;u- 3 — ( x.y^zy]jL^)V] t! 
^ ^ > - 1 - 4^ 5^ i^- h 3 8 1 ) o-g-jiK 

4-(2H-lf^\/— 3 — r;i/)7acy-;K5.0 g, 0.031 mol). hU:7a: 

x;pji>;^:7-< >(i6.5g, 0.0628 mmoi), x5^;p i-(2-t Hn^^s^x^^jWt?^ 

^5^>- 4 h (11.4 g, 0.0628 mmol) CD-?^ h ^ t F P 7 ^ > 
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(150ml) ^tl^lc:. >^:sL^)UTVi^tl)\^^^>'U—h (9.9 ml. 0. 0628 mmol) <&^gT 

bfco ^mzx Brnmrnwi^tcmz. ^f^m^mi^vrco m^^iu-mmTKm 

-f- (^4^■t^> : @^m3i5^Jl/=l : 5) \ZTmmV. Ji^)V 4-{2-[4-(2H 
Slji^ 2 1 7 . 0 - 2 1 8 . 0 "C (dec.) 
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39.6 


CO 


10 

CO 
CO 




CO 
CO 
CO 


CO 
CO 
CO 


d 1.85-2.02 (m. 4H). 2.15 (m. 2H). 2.79 (m. IH), 4.31 (d. J - 6.8H2, 2H), 
6.85 (dd, J - 8.9, 0.6Hz, IH), 7.19 (m. 2H), 7.58 (dd. J - 8.9, 2.8Hz, IH). 
7.74 (s. 1 H), 8.21 (dd, J - 2.8, 0.6Hz, 1 H). 
M+H = 230. M-H = 228. 


6 1.38-1.81 (m, 14H), 2.04 (m, IH), 4.10 (d, J - 6.8Hz, 2H), 6.85 (dd, J = 
8.9, 0.6Hz, IH). 7.19 (m, 2H), 7.58 (dd, J - 8.9. 2.8Hz, IH), 7.74 (s, IH), 8.21 
(dd. J = 2.8,0.6Hz,1H). 
M+H = 286. M-H = 264. 


d 1.52-1.62 (m, 2H), 1.82 (m, 2H), 2.14 (m, 2H), 4.34 (t, c/ = 6.7Hz, 2H), 
4.95-5.08 (m, 2H), 5.84 (ddt. J = 17.0. 10.3. 6.7Hz. IH). 6.85 (dd. J - 8.9. 
0.6Hz. IH). 7.19 (m. 2H). 7.58 (dd. V = 8.9, 2.8Hz. IH), 7.74 (s. IH). 8.21 (dd, 
c/ = 2.8,0.6H2. IH). 
M+H = 244. M-H = 242. 


6 0.98 (t. i/ = 7.5Hz. 3H). 2.04 (m. 2H). 2.50 (m. 2H). 4.34 (t, J - 6.9Hz, 
2H), 5.50 (m. IH), 5.60 (m. IH), 6.85 (dd. J = 8.9, 0.6Hz, IH). 7.19 (m. 2H), 
7.58 (dd. J - 8.9, 2.8Hz, IH), 7.74 (s, IH), 8.21 (dd, J = 2.8, O.6H2, IH). 
M+H = 244. M-H = 242. 


d 1.66 (m, 3H), 1.85 (dt, J = 7.6. 6.7Hz. 2H). 2.16 (m. 2H). 4.35 (t. J = 
6.7Hz. 2H). 5.49 (m. 2H). 6.85 (dd. J - 8.9. 0.6Hz. IH), 7.19 (m, 2H), 7.58 
(dd, J - 8.9. 2.8Hz, IH), 7.74 (s, IH), 8.21 (dd, J = 2.8, 0.6H2. IH). 
M+H = 244. M-H = 242. 


6 1.15 (d. J = 6.8H2. 3H). 2.71 (m. IH). 4.20 (dd. J= 10.4. 6.8H2. IH). 
4.26 (dd. J - 10.4, 6.8Hz. IH), 5.06-5.17 (m, 2H). 5.87 (ddd, J = 17.0, 10.4, 
7.bHz, 1 H), 6.85 (dd. J = 8.9. 0.6Hz. 1 H). 7.1 9 (m. 2H). 7.58 (dd. J = 8.9. 
2.8Hz. 1 H). 7.74 (s. 1 H). 8.21 (dd. J = 2.8. 0.6Hz. 1 H). 
M+H = 230. M-H = 228. 
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59.7 


71.7 


CO 


54.8 


74.7 


62.7 


if 1.04 (d. J - 6.6Hz, 6H), 2.10 (septet, J = 6.6Hz, IH), 3.76 (d. J =6.6Hz, 
2H), 6.53 (d, J =2.1 Hz, IH), 6.95 (d, J = 9.0Hz, 2H), 7.60 (d, J = 2.1Hz, IH), 
7.64 (d, J = 9.0Hz, 2H). 
M+H = 917 M-H = 215. 


if 0.92 (t, c/ = 7.3Hz, 3H). 0.95 (d, J = 6.6Hz. 3H), 1.19-1.20 (m, 5H), 3.99- 
4.06 (m, 2H), 6.53 (d, J =2.1 Hz, IH). 6.95 (d. J = 9.0Hz. 2H). 7.60 (d. J = 
2.1Hz. IH). 7.64 (d. J = 9.0Hz. 2H). 
M+H = 245. M-H = 243. 


if 0.94 (s. 9H), 1.08 (d. J = 6.6Hz. 3H). 1.11 (dd. J = 6.0. 1 4.0Hz. 2H). 1.40 
(dd. J = 3.8, 14.0Hz. 2H). 1.98-2.03 (m. IH). 3.68 (dd. J = 7.5. 8.8Hz. IH), 
3.81 (dd, J = 6.0, 8.8Hz, IH). 6.53 (d. J =2.1Hz. IH). 6.94 (d. J = 9.0Hz. 
2H). 7.60 (d, J = 2.1Hz, IH), 7.65 (d, J = 9.0Hz, 2H). 
M+H = 97.^ M-H = 271. 


if 0.92 {t,J = 7.1Hz. 6H). 1.21-1.49 (m. 8H), 1.78-1.88 (m. IH), 3.87 (d, J 
=5.4Hz. 2H), 6.53 (s, IH). 6.95 (d. J = 9.0Hz. 2H). 7.59 (s. IH). 7.64 (d, J = 
9.0Hz, 2H). 

M+H "= 273. M-H = 271. 


if 1.48-1.99 (m, 8H), 4.79 iVt,J = 3.0, 3.0Hz. IH). 6.52 (d. J =2.3Hz. IH). 
6.92 (d. J = 9.0Hz. 2H), 7.59 (d, J = 2.3Hz, IH). 7.63 (d. J = 9.0Hz. 2H). 
M+H = 229. M-H = 227. 


if 1.24-1.62 (m. 6H), 1.69-1.88 (m, 2H). 1.96-2.05 (m. 2H). 4.28 (tt. J = 3.8, 
3.8Hz. 1 H). 6.53 (d. J =2.1 Hz. 1 H). 6.95 (d, J = 8.9Hz, 2H). 7.59 (d. J = 
2.1 Hz. IH). 7.63 (d.c/= 8.9Hz. 2H). 
M+H = 243. M-H = 241. 
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d 1.00 (d. J = 6.6Hz. 3H). 0.98-1.86 (m. 12H). 3.79 (dd. J = 6.9. 9.0Hz. IH). 
3.96 (dd. J = 5.7. 9.0Hz. IH). 6.53 (d. J =2.1 Hz. IH). 6.95 (d. J = 9.0Hz, 
2H). 7.60 (d, J = 2.1Hz, IH), 7.64 (d, J = 9.0Hz. 2H). 
M+H = 285. M-H = 283. 


in.22-1.93 (m. 8H). 2.38 (tt. J = 7.2. 7.2Hz. IH). 4.07 (d. J = 7.2Hz. 2H). 
6.53 (d. J =2.1 Hz, IH), 6.95 (d, J = 9.0Hz, 2H), 7.60 (d. J = 2.1Hz, IH). 7.64 
(d. J = 9.0Hz. 2H). 
M+H = 243. M-H = 241. 


if 1.08-1.89 (m, 13H). 3.99 (t, J = 6.6Hz, 2H), 6.50 (d, J =2.4Hz, IH), 6.95 
(d, J = 8.7Hz, 2H), 7.56 (d, J = 2.4Hz, IH), 7.64 (d. J = 8.7Hz. 2H). 
M+H -271. M-H = 269. 


d 0.45 (dd. J =4.2. 6.0Hz. 2H). 0.56 (dd. J = 4.2. 6.0Hz. 2H). 1 .25 (s, 3H). 
3.77 (s. 2H). 6.53 (s. IH). 6.95 (d. J = 8.7Hz, 2H), 7.60 (s, IH). 7.65 (d. J = 
8.7Hz. 2H). 

M+H = 229. M-H = 227. 


d 0.36-0.44 (m. 1 H). 0.48-0.56 (m. 1 H). 0.72-1 .09 (m. 2H), 1 .1 1 (d. J 
=5.7Hz. 3H), 3.75-3.92 (m, 2H), 6.53 (s, IH), 6.94 (d, J = 8.7Hz, 2H). 7.60 (s, 
1H),7.64 (d. J = 8.7Hz, 2H). 
M+H = 229. M-H = 227. 
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0.80-1 .85 (m. 15H), 3.97 (t, J = 6.6Hz, 2H), 6.53 (d, J =2.1 Hz. IH), 6.95 
(d, J = 9.0Hz, 2H), 7.60 (d, J = 2.1 Hz, 1 H). 7.64 (d, J = 9.0Hz, 2H). 
M+H = 285. M-H = 283. 


cf 0.80-1 .95 (m, 10H), 1.99 (dt, J =6.8, 8.1Hz, IH), 4.01 (t, J = 6.8Hz. 2H). 
6.54 (s. IH). 6.94 (d, J = 8.7Hz, 2H), 7.60 (s. IH), 7.65 (d, J = 8.7Hz, 2H). 
M+H = 257. M-H = 255. 


0.98-1 .40 (m, 5H), 1.68-1.92 (m, 6H). 3.79 (d, J = 6.3Hz, 2H). 6.53 (s, 
IH), 6.94 (d, J = 9.0Hz, 2H), 7.60 (s. IH), 7.65 (d, J = 9.0Hz, 2H). 
M+H = 257. M-H = 255. 
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if 0.98-1 .97 (m, 11H), 1.26 (d, J =6.3Hz, 3H). 4.25 (dt, J = 6.3, 6.3Hz, 2H). 
6.53 (s, IH), 6.93 (d. J = 8.9Hz, 2H), 7.60 (s, IH), 7.63 (d, J = 8.9Hz, 2H). 
M+H = 271. M-H = 269. 
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iJ' 1.24-1.84 (m. 14H), 2.00-2.10 (m. IH). 3.76 (d. ^= 6.6Hz. 2H), 6.53 (s. 
IH). 6.94 (d, J = 9.0Hz. 2H). 7.59 (s, IH). 7.64 (d. J = 9.0Hz. 2H). 
M+H = 285. M-H = 283. 
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2H), 5.52 (m, IH), 5.61 (m, IH). 6.54 (s. IH). 6.95 (d. J = 8.7H2. 2H). 7.60 (s, 
1 H). 7.65 (d. J = 8.7Hz. 2H). 
M+H = 243. M-H = 241. 
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(/ 1.80-1.90 (m. 4H), 2.71 (X,J = 7.1Hz, 2H), 4.00 (t, J = 6.1Hz, 2H), 6.95 
(m. v/ar = 9.0Hz, 2H), 7.18-7.32 (m, 9H). 7.76 (s, IH). 


1.91 (m, 2H), 2.25 (m, 2H), 4.01 (t, J = 6.4Hz. 2H), 5.01-5.12 (m. 2H), 
5.85 (m, IH), 6.98 (m. Jab = 8.9Hz, 2H), 7.18 (s, IH). 7.20 (s, IH), 7.29 (m. 
Jar = 8.9Hz, 2H), 7.76 (s,lH). 


d 1.47-1.89 (m, 6H). 2.66 (t, J = 7.5Hz, 2H), 3.98 (t, J = 6.5H2, 2H). 6.96 
(m. Jar = 8.9H2, 2H), 7.18-7.20 (m, 5H). 7.26-7.31 (m, 4H), 7.76 (s. IH). 


d 1.74 (m, 2H), 1.92 (m. 2H), 1.98 (t. J = 2.6Hz, 2H), 2.30 (dt. J = 2.6, 
7.OH2. 2H), 4.03 (t, J = 6.3Hz, 2H), 6.96 (m. Jab = 8.9Hz, 2H), 7.18 (s, IH), 
7.20 (s. IH). 7.29 (m. Jab = 8.9Hz, 2H). 7.76 (s, IH). 


d 1.60 (m. 2H). 1.83 (quint. J = 7.0Hz, 2H), 2.14 (q, J = 7.0Hz. 2H). 4.00 (t. 
J = 6.5Hz. 2H). 4.98-5.08 (m. 2H). 5.77-5.91 (m. IH). 6.97 (m, Jab = 8.9H2. 
2H), 7.18 (s, IH). 7.20 (s. IH). 7.29 (m. Jab = 8.9Hz. 2H), 7.76 (s, IH). 
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d 0.90 (t. J = 6.8Hz, 3H), 1.25-1.45 (m, BH), 1-81 (quint, J = 6.8H2. 2H). 
3.99 (t, J = 6.8Hz. 2H). 6.98 (m. Jab = 8.9Hz. 2H). 7.18 (s. IH). 7.20 (s. IH), 
7.29 (m. Jab = 8.9H2. 2H). 7.76 (s. 1 H). 


d 0.89 (t. J = 6.8Hz. 3H). 1.23-1.54 (m. 10H). 1.79 (quint, J = 6.8Hz. 2H), 
3.99 (t, J = e.8H2. 2H), 6.97 (m, Jab = 9.0Hz, 2H), 7.18 (s, IH), 7.20 (s, IH), 
7.29 (m. Jab = 9.0Hz, 2H), 7.76 (s, 1 H). 


d 3.89 (m, IH), 3.99-4.18 (m, 3H), 4.46 (dt, J = 5.5, 7.7Hz, 2H), 4.95 (s, IH), 
5.11 (s, IH). 7.01 (m. Jab = 9.0Hz. 2H). 7.19 (s, IH), 7.20 (s, IH), 7.31 (m. 
Jab = 9.0Hz. 2H). 7.77 (s. IH). 
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1.26-2.03 (m, 13H), 3.76 (d, J = 6.5Hz, 2H), 6.97 (m. Jab = 8.9Hz, 2H), 
7.18 (s, IH), 7.20 (s, IH), 7.28 (m. Jab = 8.9Hz, 2H), 7.76 (s, IH). 
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